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Chioago, October 31, 1910. 
To the Honorable, the Mayor and City Council of the City of 
Chicago : 

Gbntlemen — ^By an ordinance of June 21, 1909, the Chi- 
cago Commission on City Expenditures was created to inquire 
into the expenditures of the City of Chicago. In compliance 
with this ordinance, your Commission submits herewith a pre- 
liminary report on the Department of Electricity. 

Eespectf uUy submitted, 

(Signed) C. E. Merrtam^ 

Chairman. 



As a part of its inquiry into the expenditures of the City 
of Chicago, the Commission has taken up the work of the De- 
partment of Electricity. This investigation has been conducted 
by W. H. Zimmerman Company, engineers and constructors. 

In addition to a report submitted to the Commission by 
this company, two public hearings have been held, at which 
testimony has been taken on the various phases of the work- 
ings of the Department. 

A part of the report of W. H. Zinmierman Company dealt 
with the present condition of the electric-lighting plants of the 
City, and contained certain recommendations regarding the 
abandonment of steam plants and of electric-light plants and 
of the possible economy to be effected thereby. In view of 
the fact that during the progress of this investigation a con- 
tract has been completed with the Sanitary District, by the 
terms of which these stations will hereafter be operated by 
the Sanitary District, this discussion and the accompanying 
recommendations are not included in the body of this report, 
but are added as an appendix at the close of it. 

BOTJLEVABD MGHTIKG. 

At the present date, there are 177 lamps in the South Park 
System and 212 lamps in the West Park System, all of which 
are operated and maintained by the City at its own expense. 
These lamps have been so operated for the past 12 years, and up 
to the present time it has been impossible to obtain definite in- 
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4 PRELIMINAUr REPORT 

formation as to the original agreements or the reason for the 
lighting of any part of the park systems by the City. 

During the past year the City Electrician has written 
letters to the present Mayor, to his predecessor, and to the 
present Finance Committee in regard to the situation, explain- 
ing conditions and urging some action. Complaints have been 
vigorous and numerous from citizens and Aldermen against the 
number of lights that are out (** outages '0 on Twelfth street, 
Jackson boulevard, Ashland avenue, and Washington boule^ 
vard east of Oakley avenue. 

Going further into the matter, the reason for these *' out- 
ages'' dates back to 1899, when the West Park System turned 
over the lighting of the above mentioned streets to the City, 
owing to the limited generating capacity of their electric-light 
plant. The equipment turned over to the City consisted of a 
wooden pump-log underground conduit, lead-encased cable, arc 
lamp-posts, and focusing arc lamps. Its condition at that 
time was bad, it has never been rebuilt, and so has been steadily 
deteriorating to its present condition, utterly unfit for good 
service. The wooden conduit has rotted away, and often the 
cable is left bare by workmen when planting trees or making 
water-pipe connections. The Department has not had appro- 
priations sufficient to install new lamps or conduit, and the 
West Park Board has not seen fit to co-operate with the City 
in its efforts to better the service. They have been asked to 
assist in remedying the state of affairs, but have made no an- 
swer to such a proposition. They keep a record of the ** out- 
ages'', however, and point out the fact that the efficiency of 
service on their own new circuits is much greater than that 
of the deteriorated circuits which they turned over to the City 
years ago and which are lighting their own boulevards. At 
the present time, the West Park Commissioners are buying 
power from the Sanitary District, as is the City, and the ex- 
cuse of inadequate capacity is now removed. 

The operating condition of the South Park lighting sys- 
tem is not the same, and there are not the complaints of bad 
service. For this system, the City lights Michigan avenue, 
Jackson boulevard, Thiry-third street, and Grant Park. 

As before stated, it has been impossible to find reason why 
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THE DEPARTMENT OF ELECTRICITY 6 

the municipality should take upon itself the lighting of any 
part of the Park systems which are under State supervision. 
The annual cost for services rendered is approximately $25,000 
per year, which might well be put to use in other portions of 
the City. 

Under the circumstances, it is recommended that some ac- 
tion be taken which will tend to bring about a settlement as 
to whether the City should continue to maintain these lights on 
boulevards and at whose expense. 

OEKERAIi REMARKS. 

In course of the investigation of this bureau, details as 
to the cost of supplies, amount of labor, wages paid, and ef- 
ficiency of service were thoroughly studied and comparisons 
made with other municipalities and corporations. 

No new construction work has been done this year, so the 
amount of material purchased has not been great. However, 
considering the necessary supplies, it was found that in all 
cases where the Department made the contract the lowest bid- 
der had been awarded the business and that the prices were 
good competitive prices. The system of requisitioning ma- 
terial, reporting the receipt of goods and checking the invoices 
is new and has not been in use for a great length of time, but 
indications are that it thoroughly covers all details and tends 
toward simplification and accuracy. 

In a previous report of this Commission on the City Pur- 
chasing Agent's office, however, attention was directed to a fla- 
grant case of substitution of inferior coal for Youghiogheny nut 
and screenings at the H. N. May Electric Light Plant. This 
indicated a serious lack of thorough inspection, but, in accord- 
ance with the recommendation of this Commission, responsi- 
bility for the purchase of coal has now been transferred from 
the Department of Electricity to the Department of Public 
Works. 

Since the first of the year, many men have been dropped 
from the payrolls, owing to the discontinuance of construction 
work, but at the present time no strong criticism can be made 
of the number of men employed, except as outlined in connec- 
tion with the maintenance of the electric-light stations. 

The Department recognizes the Unions, and has acceded 
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to nuinerous demands and has refused others. The amount of 
work done by the lamp-trimmers and similar help compares 
favorably with that done in other cities and by private corpora- 
tions, though in some instances the rate paid is a little higher, 
due to the difference in wage scales in force in the various City 
departments. 

All positions are filled under the Civil Service laws, and, 
as far as it was possible to ascertain in course of the investiga- 
tion, the men filling various positions were thoroughly familiar 
with their duties and their work. 

THE GAS AND GASOLINE LAMP AND METER SYSTEMS. 

1. Gas Lamps : 

For the past few years the number of gas lamps in service 
has steadily decreased, due to the replacement by electric arc 
lamps, and the time is now approaching when those will be 
abandoned, except in the outlying districts. Until this time, 
however, the public should be given the best possible service 
under the existing conditions. 

These lamps are lit and extinguished, according to a regu- 
lar schedule, by men hired under Civil Service rules, who are 
paid one cent per lamp per night to perform this duty, includ- 
ing cleaning the glassware once a week and the burners once 
a month. In the case of the mantle lamps, an additional ten 
cents per month is paid to cover extra labor of replacing man- 
tles and adjusting the burners. These lamps, properly cared 
for and adjusted, are rated at 60 candle power. It is not ex- 
pected that this rating can be always maintained, due to vary- 
ing gas pressure, which materially affects the efficiency of the 
lamp under constant adjustment of air supply; but it should 
be expected that conditions be kept at a higher standard than 
is shown by an inspection of lamps in various parts of the 
City. The following table gives results of an individual in- 
spection of 956 mantle gas lamps between Thirty-ninth street 
and North avenue and east of the Chicago Eiver: 

No. 1— Good 178 90.2% 

No. 2-FaIr 860 ID.7% 

No. 8-Bad 220 86.7% 

No. 4— Very bad 82 9.0% 

No. »-0ut 2i 2.8% 

No. 6— No chimney 88 7.2% 

No. 7— Broken glass 9B 4.2%^^ ^ 
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THE DEPARTMENT OF ELECTRICITY 7 

Lamps were assmned to be good when the glass was clear, 
the mantle in good condition and the bnmer well regolated. 
Those that were classed as **fair^' were accepted as passable, 
but still conld be much improved by cleaning the glass and regu- 
lating the bnmer. The last two groups included lamps which 
were very dirty, with mantles broken, chimneys smoked, and in 
such a condition that those classified as **very bad'' might well 
have been out entirely. Taking the first two groups together, 
there are but 62 per cent of the lamps inspected which could 
be termed passable. The reason for this condition is lack of 
proper care on the part of lamp-lighters, and poor inspection. 

In addition to this inspection, photometric field tests were 
made to determine the actual candle power of both styles of 
lamps under service conditions. Tests were made of mantle 
lamps which would be classed as passable, and the range of 
candle power was from 10.6 c. p. to 41.6 c. p., the average being 
24.8 c. p. Tests made of flat-flame lamps gave results varying 
from 6.3 c. p. to 16.7 c. p., the average being 11.0 c. p. Again, 
varying gas pressure has much to do with the amount of light 
given by the flame, but it is highly probable that the light in 
both cases could be increased 50 per cent, should the proper care 
for which the City is paying be given the lamps. It is possi- 
ble, toward the end of the year, when a certain appropriation 
for supplies is nearly exhausted, that the renewals are not 
made as often as necessary; but at no time can any excuse be 
given for the negligence of the lamp-lighters in slighting their 
work of cleaning or adjusting the lamps and burners. 
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TABLE I. 

TABLE 8HOWINO RESULTS OF PHOTOMETBIO TESTS. 
Mantle Lamps. 





No. of 


Oandle 


Location of Lamps. 




Date. 


Teat. 


Power. 






6-lS-lO 




24.0 


Calumet avenue, 5th north of Twentieth street. 




0-lS-lO 




U.2 


Calumet avenue, 8d north of Twentieth street. 




6-1&-W 




«.o 


Calumet avenue, 1st porth of Twentieth street. 




5-l»-10 




26.0 


Forest avenue, 8d south of Thirty-fifth street. 




5-18-10 




82.4 


Forest avenue, 4th south of Thirty-fifth street. 




«-18-10 




22.8 


Forest avenue, 6th south of Thirty-fifth street. 




»-»-10 


17 


44.0 


Noi-thwest corner Madison street and Forty-fifth avenue. 





Averaflre Horizontal Candle Power, 26.1. 



Flat-flame Lamps. 





No. of 


Candle 






Date. 


Test. 


Power. 


Location of Lamp. 




6-20-10 


8 


11.5 


Troy street, 3d south of Twenty-third street. 




6-20-10 


9 


9.6 


Troy street, 4th south of Twenty-third street. 




6-ao-io 


10 


17.6 


Troy street, 5th south of Twenty-third street. 




6-20-10 


IS 


9.1 


Lawndale avenue, 2d north of Nineteenth street. 




5-20-10 


14 


15.2 


Lawndale avenue, ist north of Nineteenth street. 




6-SO-lO 


15 


0.66 


Lawndale avenue, 1st south of Nineteenth street. 





Averaffe Horizontal Candle Power, 11.61. 

The above tests are not numerous, but they are fairly 
representative of lamps which would be called passable, and are 
indicative of the service which the City is keeping up. 

When the gas street lighting was taken over from the gas 
companies by the City, there was a count made of all street 
lamps. Since this change, some ten years ago, there have been 
four other recounts made, the last one being finished three 
years ago. At the present time the official record of the gas 
office is the total number obtained by the last recount, which has 
been added to or subtracted from each time a change is made. 
From this record the monthly bills of the gas company are 
checked and the lamp-lighters paid. vThere is an old map in the 
gas office showing the location of each lamp in the City, but 
this has been altered so often in the past years that its relia- 
bility is gone, and no effort is made to keep an accurate loca- 
tion of all gas lamps in operation. An actual count of the 
lamps in one district showed a variation of 3.5 per cent from 
the official record. 

The monthly gas bills are paid assuming the rate of flow 
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of gas to be 3 feet per lamp per hour for the flat-flame bumera 
and 3y2 feet for the mantle burners. The City pays the gas 
company each month according to this estimate. A nnmber of 
tests made on burners taken at random show that there is no 
doubt that the City is getting the full quantity of gas for 
which it is paying. The average capacity of the mantle burn- 
ers at an average pressure was 4.1 cubic feet per hour and the 
capacity of the flat-flame burners tested under similar condi- 
tions was 5.2 cubic feet per hour. These burners were removed 
from the lamp posts on the street and taken to the City labora- 
tory, where tests were made under varying pressures to de- 
termine the flow of gas. The accompanying curves illustrate 
the effect of the pressure upon the capacity of the burners, 
and further show that at points above the average city press- 
ure the burners are using the stipulated amount, and in most 
cases an excess. The straight lines indicate the failure of the 
governor to act, and the curves show it operating. The gov- 
ernors are placed only on the mantle lamps, and small checks 
are placed in the flat-flame burners. 

The gas-lamp repair department is in charge of an assist- 
ant superintendent, who is also supervisor of one of the gas- 
lamp districts. Men working in this department make repairs, 
replace old lamp heads with new ones, deliver posts to new 
localities, etc. All the gas-lamp supplies are kept here and are 
delivered to the lamp-lighters by the department drivers as 
needed. An accurate record is kept of the supplies sent to each 
man, and so arranged that an excessive demand for material 
is readily noticed on the books. A more accurate method of 
checking is possible but hardly feasible under the conditions. 
2. Recommendations Concerning Gas Lamp Bureau: 

The efficiency of operation of the Gas Lamp Bureau is not 
as high as that of other divisions in the Department. The 
service given the City is far from what it should be, and in 
particular this may be traced to poor maintenance by the lamp- 
lighters. In this work, the care of perhaps 200 to 400 lamps 
is assigned to one man. He in turn often hires boys to do the 
work for him, making a profit on their time, and the lamps 
suffer thereby. They are not cleaned as often as necessary, 
the burners are not adjusted, nor are the mantles and chimneys 
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12 PREUMINARy REPORT 

removed when such changes are needed. As shown by the re- 
sult of the inspection, 12 per cent of the lamps might well have 
been out; but still the City pays for the gas and the lighting 
of them. 

There are four district supervisors or inspectors, two of 
whom have other work to do. That the proper inspection is 
not made or is improperly done is very evident, and such a 
feature is essential for good service, along with the proper 
maintenance by the lamp-lighters. It is possible to bring 
charges against the lamp-lighters before the Civil Service 
Board for neglect of duty, and some discipline should be ad- 
ministered for continued carelessness. 

The Bureau should keep some accurate record of the num- 
ber of gas lamps in service and for which the City is paying. 
Such information was given the Commission's investigators, 
but upon making comparisons it was found that the records 
were old and the maps incomplete and unauthentic. Should 
the same percentage of error which was found in one district 
exist in all, the amount which the City is paying for gas and 
labor which it does not receive amounts annually to nearly 
$7,000. This may or may not be the case, but it seems a mat- 
ter of principle that a check should be made at least once in 
four years, where there is a possibility of error, which, as in 
this case, is buried deeper as time passes. 

Since this investigation was begun, however, an entire re- 
count of the gas lamps paid for by the City has been under- 
taken and was completed on October 1. This is the first count 
of this kind which has been made for three years. 

In the public hearing it was admitted that the work of gas 
inspection was inadequate, and that the work of the four dis- 
trict gas inspectors was **more of a supervisory nature than 
it is of an inspective nature. '* Mr. Carroll, Chief of the De- 
partment, stated in reply to a question as to the efficiency of 
the gas inspection that, as a matter of fact, there was very 
little inspection by the gas inspectors. Since this investigation 
began, however, some eflfort has been made to improve this situ- 
ation, and actual field tests of the candle power of gas 
lamps have been undertaken. Mr. Carroll stated that since 
the work of maintaining the gas lamps was taken over by the 
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City very little attention was given to the matter of testing 
the candle power of lamps. In the opinion of the Commis- 
sion, it is of the greatest importance that systematic inspection 
of the gas lighting be made, including not only the number of 
lights and the conditioa of the lights, but also of the candle 
power of the gas as well. 

There seems to be no good reason why the position of 
Chief Gas Inspector in the Department of Electricity should not 
be placed under the merit system. This position is a survival of 
an old system and should be placed under the operation of the 
Civil Service law. Until this Bureau is thoroughly reorgan- 
ized, the City cannot hope to receive full value for the $300,000 
expended in gas lighting. 

Full compliance with the ordinance regarding pressure 
variations by the gas companies will further aid in giving bet- 
ter light. A wide pressure range makes it impossible to get 
proper adjustments of the lamp burners, with the result that 
much gas is burned to no effect. As subsequently mentioned in 
this report, the steps taken by the gas company to give the re- 
quired service should be carefully checked up by the City. 

3. Gasoline Lamps : 

In the outlying districts of the City where gas mains and 
service pipes have not been laid, and also in some of the resi- 
dence districts, the street lighting is done by gasoline lamps. 
These lamps are owned, installed and operated by the Ameri- 
can Development Company, a private corporation, the City pay- 
ing $26.40 per year per lamp for proper operation, under terms 
of a contract. This contract calls for efficient operation in 
every detail and a certain continuous effective candle power 
from each lamp. It also provides for a proportionate re- 
bate in case a lamp is reported out any ntunber of hours or 
days, or if the actual effective candle power delivered is not 
up to the required standard. 

The following is an extract from the present contract with 
the American Development Company: 

Each post must be equipped with a burner that will ad- 
mit of consuming the proper amount of gasoline necessary to 
furnish at least sixty (60) candle power, said candle powert 
to be determined as hereinafter specified. The lamps must^^ 
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be kept clean, in good order, all broken glass or globes 
replaced immediatelj^ ; the posts kept straight and properly 
supported, and the lamps in general must be kept in good 
condition, and such that a maximum candle power and ser- 
vice will be obtained at all times. The hours of service must 
be from early dusk to daylight each and every night in the 
year. 

Deductions must also be made in bills, in proportion to 
the rate charged, for each light that fails to bum the full 
schedule time, as above required. The lamps must be lighted 
and maintained by the contractor in such a manner and at 
such times that the service will comply with the requirements 
as hereinbefore specified. 

Deductions must also be made in bills, in proportion to 
the rate charged, for each lamp that does not furnish contin- 
uously a fully sixty (60) candle power effective light. The 
tests will be made by means of a portable photometer, using 
a standard incandescant lamp for comparison — ^the stand- 
ard of incandescent lamp having been ascertained by 
means of a comparison with a German government standard. 
The City reserves the right to make such tests of candle power 
from time to time, notice of which shall be given to the com- 
pany furnishing the light, in order that they may have a repre- 
sentative present to witness the manner and correctness of 
the tests. 

The *' outage^' reports are made by policemen and citi- 
zens, and credits are demanded by the Department; but up to 
the present time no candle-power tests with a portable photo- 
meter have been made, although the contract provides for such 
tests. Laboratory tests of these burners taken from the oper- 
ating company's shops have shown above required results; but, 
as previously stated, no field tests of lamps in actual service 
have been carried on to determine the actual operating con- 
ditions. 

Accordingly, in the course of this investigation, prelimi- 
nary photometric tests were made by means of a portable pho- 
tometer. It was found that the apparent maintenance of these 
lamps was good, but that the actual candle power delivered was 
much below the amount stipulated in the contract. 



Digitized by 



Google 



THE DEPARTMENT OF ELECTHICITY 



15 



The following Table 11 gives the results of the preliminary 
tests. The lamps were selected at random, in small groups, 
and consecutively tested: 

TABLE n. 





No. Of 


Oandle 




Date. 


TeBt. 


Power. 


Location of Lamp. 


B-20-10 


IB 


80.9 


Homan avenue, Ist north of Twenty-fifth BtTeet. 


9-20-10 


19 


18.0 


Homan ayenue, M north of Twenty-fifth etieet. 


9-80-10 


19 


17.9 


Porty-flfth ayenue, ut south of Wa«hln«ton boulevard. 


fr*-10 


18 


80.7 


Fulton street, 1st west of Forty-eighth avenue. 


6-a-lO 


18a 


Too low to 








read 


Fulton street, 8a west of Forty-^ghth avenue. 


6-a-lO 


19 


88.0 


Fulton street, 8d west of Forty-«ighth avenue. 


0^10 


20 


22.1 


Fulton street, 4th west of Forty-eighth avenue. 


•-8-10 


21 


89.0 


Fulton street, Bth north of Forty-eighth avenue. 


6-a-io 


28 


?8.8 


Fulton street, 9th west of Forty-«lghth avenue. 


e^io 


28 


19.1 


Fulton street, 7th west of Forty-eighth avenue. 


*^10 


24 


19.9 


Ontario and Fifty-first avenue. 


6-a-io 


20 


».6 


Ontario and Fiftieth eourt. 1 1 


9-8-10 


89 


80.1 


Fiftieth court, 2d south of Ontario street. 


9^10 


27 


2.0 


Fiftieth court, 4th south of Ontario street. 


9^10 


28 


17.9 


Fiftieth court and Kinsle street. 


9^10 


29 


18.8 


Klnzie street, 1st west of Fiftieth court. 


9-10-10 


80 


7.1 


Comer Avers avenue and Fifteenth street. 


9-10-10 


ai 


12.4 


Avers avenue, Ist south of Thirteenth street. 


9-10-10 


88 


19.6 


Avers avenue, 1st south of Fourteenth street. 


9-10-10 


84 


17.4 


Avers avenue, 2d south of Fourteenth street. 


9-10-10 


85 


21.1 


Avers avenue, comer of Fifteenth street. 



Average horizontal candle power of 80 lamps tested, 19.40 c. p. 

Following these preliminary tests, which showed con- 
clusively that the City was not obtaining the service for which 
it contracted, a preliminary report was submitted to the Com- 
mission, and in turn your investigators were requested to con- 
duct official tests, in the presence of representatives of the De- 
partment of Electricity and the American Development Com- 
pany. In accordance with the terms of the contract between 
the American Development Company and the City of Chicago, 
Mr. William Carroll, City Electrician, requested the American 
Development Company to have a representative present at the 
official tests, which were made during the week of June 20, 1910. 

Following are substantially the principal points and rec- 
ommendations which have already been covered in the prelim- 
inary report submitted to the Commission, and discussed at a 
public hearing on gasoline street lighting, held June 30, 1910. 

At a conference between Mr. F. V. Westermaier, of the 
American Development Company, Mr. Ed. M. Tompkins, Chief 
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Electrical Engineer of the Department of Electricity, and one 
of your investigators, the 'following agreements were made: 

1st. That all reading for candle power should be taken 
in a horizontal plane, at a distance of approximately seven 
feet from the source of illumination. 

2d. That the burner, chimney and lamphead should 
be taken as a unit, and so tested under conditions of actual 
service. 

3d. That the Sharp-Millar photometer, which was to 
be used in making the tests, should be compared with a stand- 
ard incandespent lamp, and necessary correction made, should 
there be any error. 

On June 21, the photometer was tested at the electrical 
laboratory of the Armour Institute of Technology. Professor 
Freeman of that institution supplied a Bureau of Standards 
incandescent lamp and maintained it at 16 international candle 
power during the calibration test. A slight error was found in 
the photometer, and corrections were made both for candle- 
power readings and for foot-candle illumination readings. The 
method of conducting the test and the results were satisfactory 
to Mr. Westermaier, representing the contractors, and to Mr. 
Tompkins. 

The following official tests were made according to the 
contract, with accompanying results : 





No. of 


Candle 




Date. 


Test. 


Power. 


Location of Lamp. 


6-20-1O 


ao 


21.1 


Cornelia street and Claiemont avenue. 


^-TO-IO 


87 


19.8 


Claremont avenue, Ist south of Cornelia street. 


6-aa-io 


88 


H.O 


KInrie street, Ist west of Forty-eighth avenue. 


6-22-10 


80 


68.4 


KInzIe street, 2d west of Forty-eighth avenue. 


6-22-10 


aoa 


Too low to 








read 


KIn2le street, 8d west of Forty-eighth avenue. 


6-22-10 


40 


27.1 


Corner Austin and Forty-ninth avenues. 


6-2&-10 


41 


16.8 


Comer Indiana and Forty-ninth avenues, southwest. 


6-22-10 


42 


24.0 


Comer Indiana and Forty-ninth avenues, northeast. 


6-22-10 


48 


17.0 


Indiana street, 1st east of Forty-ninth avenue. 


6-28-10 


44 


17.0 


<Berlln street, 1st west of Leavitt street. 


6-26-10 


46 


19.8 


Berlin street, 2d west of Leavitt street. 


6-28-10 


46 


14.0 


Hoyne avenue, 1st south of Berlin street. 


6-28-10 


47 


28.0 


Hoyne avenue, 2d south of Berlin street. 



Average horizontal candle power of 12 lamps tested, 26.4 c. p. 

The most notable feature about these tests is the low 
candle power obtained in the majority of cases and the high 
candle power obtained in a few. These latter tests, as well as 
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claims made by Mr. Westermaier and various other authorities 
as to reasonable performance of gasoline mantle burners on the 
street^ would indicate that a much higher average candle power 
should be maintained on gasoline lamps in this City. It is true 
that the City of Chicago is paying a relatively low rate for 
gasoline lamps, but a careful analysis of the cost of operation 
would indicate that better service should be rendered under the 
present contract. 

4. Recommendations for Gasoline Lighting: 

It was found that the previous contract and specifications 
were not definite in their requirements, and before the renewal 
of the contract we recommended substantial revision of the para- 
graph in the specifications dealing with the burners, amount of 
light, maimer of testing, and question of rebate or deductions 
in case of failure on part of contractor to fulfill requirements. 

Our investigators recommended that the lamp as a unit 
should be capable of furnishing 60 candle power on the street 
when in good condition, and such equipment should be specified. 
In regard to the tests of the lamps, the same practice as ob- 
served in the official tests just made would give satisfactory 
results. The average of tests made during a month should gov- 
ern the conditions of street lighting for that particular period 
for the total number of lamps supplied under the contract, and 
100 lamps so listed, in groups of 8 to 10 in various parts of the 
City, should give a fair record of actual existing conditions. 
From this determination, deductions or rebates should be made, 
providing such be necessary. 

It is suggested that the new specifications allow for a varia- 
tion of 25 per cent below the required candle power; in other 
words, if the lamps are maintained at better than 45 candle 
power, no deduction be demanded from contract price. Further, 
it would be considered that all lamps developing 15 candle 
power or less would be considered as actually out of service. 
Bebates on average maintenance between 15 and 45 candle 
power would be made on a sliding scale, which would fluctuate 
from 00 to 100 per cent. For those lamps considered as out of 
service, the City would receive 100 per cent rebate from the first 
of the current month to the time of inspection. Considerable 
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time and attention should be given to the final specifications, 
as there are a number of matters to be carefully considered. 

It is further recommended that an investigation into the 
existing contract be made to ascertain what claim the City 
may enter against the American Development Company for 
lack of proper service during the past year, such as shown by 
the tests. If the results of the official tests are considered as 
indicative of the average conditions existing during the life of 
the present contract up to July 1, 1910, the City is entitled to a 
rebate of 56 per cent of the cost of the contracted service, which 
rebate for the first 10 months of the contract would amount to 
approximately $86,000. 

This failure to conform to specifications in regard to the 
candle power of gasoline lamps was considered at a public hear- 
ing held by the Commission. The question of drawing new 
specifications was also carefully covered in a hearing at which 
the gasoline lighting companies and the Department of Elec- 
tricity were represented. New specifications have been drawn 
and the contract let on the new basis. Field tests of the efficiency 
of the gas lamps are also being made, and, according to a state- 
ment by Mr. Carroll, head of the Department, the average 
candle power has been greatly improved. 
5. Gas-Meter Testing: 

Since February 1, 1907, the Gas Inspector has had under 
his supervision the testing of all gas meters installed in the 
City of Chicago by the gas companies. Four City testers are 
assigned to the gas company's works to test meters as they 
come from the testing rooms, to stamp them correct if found so, 
and to make daily reports to the Gas Inspector's office. The 
salaries of these men are paid by the gas company. 

Another tester, who is in the City's pay, is assigned to test- 
ing meters of consumers in order to check their accuracy. A 
charge of one dollar is made for this test, which is rebated by 
the gas company if the meter is found incorrect 

The methods used in this department are accurate, and 
careful records are kept. The Bureau affords citizens an op- 
portunity to satisfy themselves as to the correctness of their 
gas meters, and insures the correctness and reliability of new 
installations. 
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6. Gas-Testing Stations : 

There are now provided by ordinance four gas-testing sta- 
tions in different parts of the City, where it was contemplated 
that small laboratories should be maintained for making daily 
tests of the quality and pressure of the gas furnished by the 
gas company to the citizens of Chicago. In the estimate for the 
requirements of the Department of Electricity for 1910, the 
City Electrician asked for $6,000 to equip these stations. An 
appropriation was made for the rental of three stations. These 
stations have been located and rent is being paid for them. 

It was suggested that the Department might use its unex- 
pended balance for the equipment of these stations, but the 
Corporation Counsel ruled that it was unlawful to do so. Con- 
sequently, while rent was paid for three stations, there was no 
apparatus available for testing gas. In the course of this in- 
vestigation, however, attention was directed to this state of 
facts, and an appropriation from miscellaneous receipts has 
been made for the purchase of equipment for the additional 
stations. The necessary apparatus has been purchased, and 
tests will be made at an early date in all of the stations. 

The Bureau has a Chief Gas Tester and an assistant, who. 
make daily tests of the quality and pressure of the gas in the 
City Hall laboratory. Pressure tests by means of recording 
gauges are made from time to time in various districts through- 
out the City. These readings at each location are of two weeks' 
duration. Up to the present time, the West Side has been well 
covered and the tests of the Department show that the gas 
service is good, whereas the North and South Sides do not 
show the regularity of service which is called for by ordinance 
As these conditions not only affect the gas-.using public, but also 
the efficiency of the gas street lamps and cost of maintaining 
same, the Commission's investigators went into the question of 
gas-main pressures in various parts of the City to determine 
the character of the gas service, specifications for which are 
covered by ordinance, as follows : 

Extract from Bevised Municipal Code of Chicago, Section 
938 0: 

No consumer shall be supplied with gas having more than 
100 per cent variation in pressure above the minimum pres- 
sure at the inlet of such consumer's meter. ^ , 
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This ordinance was passed February 15, 1909, and is to 
take effect February 15, 1912. 

The following tables, prepared from data furnished by the 
Gas Inspection Bureau, giving the pressure records and curve 
characteristics, indicate that the gas company has successfully 
complied with the ordinance on the West Side; and it should be 
a matter of investigation to ascertain what improvements may 
be contemplated or are being made to accomplish similar re- 
sults in other districts : 



GA8 MAIN PRESSURE IN INCHES OF WATER. 



For Week 
Beginning. 


Location. 


Maxi- 
mum. 


Minl- 


Nature Of 
Chart. 


1<^-16-00 
11-8-00 


WEST SIDE. 

Waller and Midway Park, Austin 

86 North Walnut avenue, Auitin 

G66B West Ohio street, Austin 


6.6 

6.5 

Tr ap in 

pipe, now 

fixed 


5.4 
6.8 


Very good. 
Very good. 




5062 West Ohio street, Austin 


Fair. 


11^17-00 


6.0 

6.6 

6.2 

6.5 

5.6 

6.4 

6.85 

7.76 

7.8 

6.5 

6.7 

6.4 

6.8 

6.4 

6.5 

7.0 

7.2 

6.5 

6.4 

6.0 

7.9 

6.4 

6.1 
4.9 
7.2 
7.6 
5.5 
6.0 
5.1 
4.8 
4.6 


8.8 
6.2 
6.6 
5.6 
8.5 
4.9 
4.0 
5.4 
8.0 
5.0 
5.0 
4.5 
8.4 
4.6 
6.8 
6.2 
5.2 
6.6 
4.2 
6.2 
6.5 
4.6 

2.2 
2.0 
2.0 
1.7 
8.0 
8.0 
8.1 
2.4 
2.8 


Fair. 


11-ia-lO 
9-28-10 
S-21-10 
»-14-10 
S-29-10 


Austin avenue and Ontario street 

lOtt North Forty-lour th avenue 

1642 North Forty-fourth avenue 

1642 North Forty-fourth avenue 

2246 South Ridgway avenue 


Very good. 
Good. 
Very good. 
Good. 
Good. 


8-22-10 


2246 South Ridgway avenue 


Very good. 
Good. 


8-16-10 


2246 South Ridgway avenue 


«-ia-io 

8-14-10 
2-26-10 
^11-10 


4887 Our street, Jefferson Park 

4837 Our street, Jefferson. Park 

4887 Our street, Jefferson Park 

2181 Stave street 


Good. 
Good. 
Very good. 
Good. 


2-18-10 


2181 Stave street 


Good. 


2-25-10 


2181 Stave street 


Good. 


1H1»-10 


8188 West Lake street 


Very good. 
Good. 
Very good. 
Good. 


1-4-10 
1-U-lO 
8-Cl-lO 


Fortieth avenue and Wilcox avenue... 

Lake street and Eedzie avenue 

1978 Canalport avenue 


11^8^)9 


44 North Curtis street 


Good. 


8-0-10 


112 North Curtis street 


Very good. 
Very good. 
Good 


8-16-10 


112 North Curtis street 


11^2-09 


Robey and Madison streets 


U-KHW 


NORTH SIDE. 
4442 Sheridan road 


Very irregular. 

Irregular. 

Very irregular. 

Very irregular. 

Fafar. 

Fair. 

Fair. 

Irregular. 

Very irregular. 


12-28-10 


Rosemont and Clark streets 


1-4-10 


Rosemont and Clark streets 


1-U-lO 




12-8IKI0 
1-4-10 
1-5-10 
1-1*-10 
1-2&-10 


Waveland and C, M. ft St. P. R. R. 
Wavdand and 0., M. ft St. P. R. R. 
Waveland and C, M. A St. P. R. R. 
Webster avenue, near Lincoln avenue 
Webster avenue, near Lincoln avenue 
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GAS MAIN PBESSUBE IK INCHES OP WATER— Continued. 




Por Week 
Beir^iuilxiff. 


Location. 


Maxi- 
mum. 


Mini- 
mum. 


Nature of 
Chart. 


#-19-10 


SOUTH SIDE. 
I4(n' Mffihiffan avenue 


7.66 

8.06 
6.76 
6.9 
7.2 


8.9 

8.4 

8.6 

8.4 

8.2 

8.6 

8.5 

8.6 

8.6 

4.0 

6.1 

8.76 

8.9 

8.8 

4.26 

4.4 


Irregular. 


2-9-10 
JB-2-10 
1-2B-10 
ft-11— 10 


Michigan avenue and Waehlnston at. 
Michigan avenue and Washington at. 
Michigan avenue and Washington St. 
SHB7 CottAsre Grove avenue. . 


Irregular. 

Fair. 

Irregular. 


2-1&-10 


9B27 Cottaee Grove avenue. 


Irregular. 


^ 8-10 


9J?S>7 Pntt.ftiTA OrnvA AvennA 






2BB7 Cottage Grove avenue 


Irregular. 


4_ 7-10 


4fiOO CottasTo Grove avenue 


Irregular. 


4-14-10 
19-27-06 


4O0O Cottage Grove avenue 

Fortieth and WaUace streets 


Very good. 


9- 7-10 


1401 East Sixty-second place 




4-14-10 


1401 East SIztv-second olace 


Fair. 


1-12-10 


1544 West Siztv-ninth street 




8-21-10 


84 East 114th street 




9-21-10 


12064 WaUace street 


Irregular. 









As far as possible with the available facilities and appa- 
ratus, the work done by this Bureau has been good, and no 
doubt will continue so when the contemplated extensions are 
completed. This Bureau should also be of value to the Depart- 
ment in aiding in the selection of burners, mantles, burner tips, 
etc., and all material and equipment which should be selected 
for its efficiency and economy. 

In this connection, attention should be directed to the fact 
that no appropriation has been made for the purpose of operat- 
ing the Bureau of Inspection for Electrical Meters, created 
by the City. Eecommendation for such an appropriation has 
been made by Mr. Carroll, but has not been approved by the 
Council; consequently, the ordinance creating the Bureau of 
Electrical Inspection remains wholly inoperative and there is 
no official charged with the duties imposed upon the Bureau by 
this ordinance. Mr. Carroll stated that he personally did not 
believe that it was necessary to have such Inspection Bureau, 
although he had included it in his departmental estimates be- 
cause of the Council action creating the Bureau. 

BUBEAU OP BliBOTBIOAL OONBTRUCTIONr AND MAINTENANCE. 

During the present year, the lack of appropriation has 
made it impossible to extend further the municipal electric- 
lighting system, or to continue the undergrounding of aerial 
drcuits. The lack of time has made it impossible for the Corn- 
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mission's investigators to inspect thoroughly the work done in 
past years, or to scrutinize the cost of details; but from hasty 
inspection of the visible equipment which has been put in by the 
Department, the work is creditable. 

The chief duties of the Bureau at the present time are the 
maintenance and repair of the transmission lines and cir-. 
cuits of the electric-lighting stations and the fire-alarm and 
police-telegraph systems. Since the first of the year, many men 
and foremen have been dropped from the payroll, due to the 
lack of appropriations for new work. The payroll at the pres- 
ent time is somewhat heavy, but it is often a fact that the over- 
head charges are proportionately heavier when little construc- 
tion is being done, for usually there is a certain number of 
experienced men and bureau chiefs who must be retained, even 
though the amount of work is small. 

In various parts of the City there are at the present time 
67,258 feet of underground conduit, representing an investment 
of $85,000, which is unoccupied. Further, there are 114,005 
feet of conduit, representing $140,000, which is only partially 
occupied, in streets on which there are at present overhead or 
aerial circuits. In most cases, these various installations were 
made at a time when new pavement was being laid, thus saving 
the extra expense of relaying same. 

Some of these ducts have been unoccupied for years, and 
although the saving on cost of installation warranted the con- 
struction at an opportune time, it is much to be regretted that 
the City, through lack of funds, has been unable to transfer 
the aerial lines to underground ducts, and so complete its work. 
It is often the case in districts where by ordinance all wires 
should be underground that the City's circuits are still aerial, 
and two or three wires necessitate the presence of ungainly 
pole lines along the curb where other companies' wires are un- 
derground. 

Eecently, the Department Chief asked for $110,000 for con- 
duit construction in streets about to be paved. In view of the 
fact that the proposed agreement with the Sanitary District 
has been consummated and that an extension of the lighting 
service is near at hand, it is to be recommended that such con- 
struction be done under the most economical conditions. Bec- 
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ords of the Department show that the cost of conduit installa- 
tion in streets already paved is nearly double the cost of con- 
struction under the above mentioned conditions. The interest 
on the investment and the depreciation are far less than the ad- 
ditional cost of conduit installation under unfavorable condi- 
tions, so it will be to the advantage of the City to put the con- 
duit in at this time. 

As previously mentioned, lack of time prevented the 
Commission's investigators from examining closely the cost 
details in connection with various phases of construction work 
which has been done by this Bureau. The character of the de- 
sign and the work in the more recent stations and elsewhere are 
goody but before fibial conclusions the expenditures for equip- 
ment and construction should be investigated. 

FIBI-AIiABM AND POUGE-TEIiBGBAFH SYSTEMS. 

The efficient operation of this particular Bureau is neces- 
sarily of great importance to the community at large. Its daUy 
record should speak for itself, and apparently does, as the De- 
partment states that for years there have been no alarms 
missed. There are many outside influences which constantly 
spur the Bureau toward high-grade service, such as insurance 
companies and fire underwriters, besides civic pride and pub- 
lic opinion. The details of both the physical and mechanical 
operation as investigated were in all cases good, with but a few 
occasions for suggestion. 

The practice of the Department is to maintain about 30 
alarm boxes on each circuit, and to so arrange them that there 
is no danger of two boxes on the same circuit being struck for 
the same fire, thus interfering with the alarm. It has been 
generally possible to adhere to this rule, but in some cases this 
number of boxes has been greatly increased, even as high as 
70 boxes to a circuit of nearly 30 miles in length. For higher 
efficiency, the Bureau should be enabled to subdivide the system 
more thoroughly and to keep down the number of boxes 
on a circuit. With shorter distances and fewer boxes, the re- 
pairman can more quickly locate trouble and remedy it, the pos- 
sibility of boxes breaking in on one another is lessened, and 
when there is trouble a fewer number of boxes will be out of 
service at one time. 
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The repair department of this system, oansisting of 30 re- 
pairers and assistants and 14 single rigs, may seem to be large 
and entirely out of keeping in a system whose chief requisite 
is readiness to serve. It might, in fact, indicate a weakness; 
but, on the other hand, when it is considered what accidents 
aside from defects in the system might occur to cause trouble, 
these men might be considered as an additional insurance for 
quickness and reliability, which, above all things, are desired 
in this service. 

Under the present regulations, the Chief Operator of the 
Fire Alarm Telegraph System is subject to the orders of the 
City Electrician and the Fire Marshal. Under some adminis- 
trations, with such divided authority, there might be a lower- 
ing of the efficiency through friction, though this may never 
occur. 

A question of increased efficiency might be brought up in 
the case of the repairmen and assistant repairmen. These men 
are subject to call 24 hours each day. Their daily duties con- 
sist of going through their districts, testing circuits, and making 
small repairs, and generally keeping up the system. Without 
having time to give the matter great study, your investigator 
suggests that, rather than have the whole force on days and 
subject to call during the night, a certain small part of the men 
be put on actual night duty, thus relieving the day men of night 
duty, except in extreme necessity. It is thought that increased 
efficiency could be obtained from the day force when free from 
the possibility of 24 hours ^ work. 

In general, this Bureau is efficiently handling its work; 
but, as in this particular branch of the Department of Elec- 
tricity the absolute maximum efficiency is the desired standard, 
reasonable expense should not be spared to make the circuits 
and the service what they should be. 

BX7B3BAU OP EliEOTBIOAL INSPECTION. 

The growth of this Bureau has been rapid in the past years, 
and now, with an increased force, it is just keeping in touch 
with new installations of electrical work. Owing to the limited 
number of inspectors, the policy of the Department at the 
present time is to devote itself to the inspection of all new 
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work and of the old wiring in all buildings where many people 
congregate, such as theatres, churches, department stores and 
hotels. 

It is true that, though many old buildings are not wired 
according to the Department code, they are not dangerous ; but, 
again, there are, no doubt, many old buildings not reached by 
the inspectors which are dangerous. One instance in particu- 
lar came to the notice of an investigator where an old flat 
building which had been converted into a hotel had had some 
new work inspected. On the inspector's card, however, there 
was nothing said about the condition of the rest of the wiring 
in the building, which, in fact, was in violation of a dozen rules 
of the ordinance. If the Department has not sufficient men to 
efficiently cover all old installations, it at least should be able 
to correct dangerous errors in buildings into which it is called 
to check up new work. 

At this point, it is suggested that the Bureau examine its 
records of electrical fires and determine what percentage is 
due to old wiring, uninspected wiring, and how much to in- 
spected work. From this data, information should be obtained 
to show whether or not reinspection of old buildings should be 
made part of the work of the Department. 

The attention of the Bureau is devoted entirely to the in- 
spection of interior wiring, electric signs, electric fires, and 
accidents due to electric causes. The report of 1909 shows that 
201 accidents were reported to the office, 10 of them being fatal. 
Forty per cent of these accidents were due to outside wiring, 
42 per cent to street-car appliances and trolley wires, and the 
remainder to interior work. The Department inspectors spend 
a large part of their time going through their districts from one 
point of inspection to another, and thus are in a position to 
notice outside aerial wiring. Without putting an unreason- 
able amount of responsibility upon the men, they should be in- 
structed to watch for faulty overhead construction, weak and 
dangerous spots, and report same to the office. From this point, 
the proper company or authorities could be notified and the 
error remedied. To men trained in this work of critical in- 
spection, dangerous possibilities should readily stand out and 
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snch inspection result in possible prevention of accidents and 
fatalities. 

The supervision of this Department is in the hands of a 
Chief Inspector. His duties make it impossible for him to make 
an effectual check upon the actual work of inspection as done 
by his men. Through carelessness or ignorance of some de- 
tails of the regulation code, men might continue to pass the 
same details in installations. Complaints from the contractor 
would naturally reach the office only when the inspection was 
too rigid and not when it was lax in some details. The fault 
might be due to the inexperience of the inspector in charge of 
the district. The remedy which suggests itself is the appoint- 
ment of an Assistant Chief Inspector, whose duty it would be to 
follow up generally and watch the work of the men in the field 
and to point out to them the faults which are overlooked. Such 
supervision should materially assist in holding up the efficiency 
standard of the Bureau. 

Under the present system, the inspections of electrical fires 
are made by the inspectors in whose districts they occur. If 
fires are the result of bad installations, this in turn indicates 
faulty inspection, and, such being the case, it would be better 
to have the inspection of fires part of the duties of some official 
other than the original inspector. If an Assistant Chief In- 
spector is appointed, this duty might be assigned to him. In- 
stances of faulty inspection, if such be the case, should be 
charged against the record of the district inspector. 

The Bureau has recently assigned a special inspector to 
a resurvey of the Union Stock Yards. Firms of this district are 
continually making changes and new installations without filing 
an application for a permit and inspection. It so follows that 
every few months or longer a City Inspector looks over all 
work done since the last inspection and collects the regular fees. 
Here the question arises. Is the inspection for the protection 
of the employees from fire and electrical injuries, or for the 
fees involved? The amount of work in the district is consider- 
able, and the rules and regulations of the Department of Elec- 
tricity should be enforced there as vigorously as anywhere else 
in the City. 

The Bureau also makes monthly inspections of all moving- 
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picture machines in the theatres. This frequent checking of 
such apparatus is a commendable feature of its work and is 
valuable. 

The code of regulations enforced by the Department is» 
no doubt, good. It is in accordance with the rules of the Na- 
tional Board of Fire Underwriters, and in many instances even 
more rigid. At the present time, regulations regarding high- 
tension installations are being drawn up. The Bureau is to be 
commended for many features of its work, and stands well in the 
classification of electrical inspection bureaus. 

The question of a further addition to the force of inspec- 
tors might well be considered. More thorough work could be 
carried on and much old work cleared up. A report from the 
office shows that about 750 inspections are uncompleted, the fees 
for which aggregate approximately $3,000. In such a depart- 
ment, for the sake of efficiency in the number of inspections 
per man, it is well to be slightly overworked; but if the inspec- 
tions are for the purpose of protection, they should not be de- 
layed too long through lack of men. 

CO-OPERATION WrTH THE SANITABY DIBTBIOT. 

During the course of this investigation, an advantageous 
contract has been completed with the Sanitary District, by the 
terms of which 10,000 additional lights will be provided, at a 
cost, including the maintenance of existing lights, of only about 
20 per cent in excess of the present maintenance cost. This 
arrangement, which will immensely improve the lighting con- 
ditions of the city of Chicago, at only a slightly increased cost, 
is an illustration of other economies that might be effected by 
closer co-operation between the various public bodies expending 
public money in Cook County, and particularly by closer co- 
operation with the Sanitary District in regard to the use of elec- 
tric power. 

The recent transfer of the Thirty-ninth Street Pumping 
Station and of the Lawrence Avenue Pumping Station, also the 
Wilmette Pumping Station, to the Sanitary District is another 
illustration of the economy that might be attained by joint ar- 
rangement. At a public hearing of the Commission, President 
E. E. McCormick of the Sanitary District appeared and dis- 
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cussed other proposals in regard to economy in connection with 
electric light and power. Mr. McCormick suggested in par- 
ticular the desirability of co-operation between the City and tiie 
Sanitary District in regard to the operation of the City Water 
Works. He suggested that City substations should all be lo- 
cated in the Water Works plants, and that it might be possible 
under this arrangement to operate two electrically driven water 
works plants and the City substation with less attendance than 
is now necessary for steam water works, and that incidentally 
there would be a considerable saving in real estate and in build- 
ings. He also suggested the forming of a commission of engi- 
neers to make a comprehensive study of the power demands of 
the community, pending such time as a consolidation of the vari- 
ous taxing bodies could be brought about. 

Other economies in connection with the operation of the 
police and fire stations of the City might also be effected by 
closer co-operation with the Sanitary District Possible sav- 
ings could also be made by the Public Library, the Board of 
Education, and the County, if a comprehensive plan for the use 
of the canal power were worked out and applied. 

The possibility of saving public funds by such means is 
a matter of the very greatest importance, and the Conunission 
is of the opinion that every effort should be made to co-operate 
with the Sanitary District in this undertaking. A represen-. 
tative or representatives of the City should be appointed to 
confer with representatives of the Sanitary Dictrict and of the 
other governing bodies interested and should draw up a plan 
which would reduce expenditures for electric light and power 
to the lowest possible terms. It seems probable that very 
large savings could be effected by this means, and no time 
should be lost in formulating plans for this purpose. 
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RECOMMENDATIONS. 



1. The Commission recommends that an investigation be 
made by the Law Department and the Finance Committee of 
the payment of $25,000 by the City government for the mainte- 
nance of boulevard lamps in the South Park and West Park 
Systems, with a view to reducing or entirely eliminating this 
charge against the City. 

2. That systenaatic and rigid inspection be made of the 
17,500 gas lamps maintained by the City. Under proper man- 
agement, the efficiency of these lights can be increased 50 per 
cent, and every effort should be made to bring this about. 

3. That much more rigid and systematic supervision be 
maintained over the 7,000 gasoline lamps paid for by the City. 

4. That the position of Chief Gas Inspector be placed un- 
der the merit system. 

5. That the payroll of the Bureau of Electrical Construc- 
tion and Maintenance be reduced, unless further construction 
work is to be undertaken by the City. 

6. That more rigid and systematic supervision be made of 
the work of the field inspectors in the Bureau of Electrical In- 
spection. 

7. That a more aggressive attitude be taken by this De- 
partment in questions relating to the gas and electric lighting 
interests of the City of Chicago. The assumption of a firmer 
policy by the Department in such matters would have resulted 
in a material saving to the City. 

8. That representatives be appointed by the City to con- 
fer with the representatives of the Sanitary District and other 
taxing bodies in Chicago with a view to effecting economies 
by means of a wider use of the electric light and power of the 
Drainage Board. 

9. That the claim of the City against the American De- 
velopment Company for lack of proper service under its con- 
tract during the past year be referred to the Law Department 
for consideration. 
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EEPOET OF W. H. ZIMMERMAN COMPANY ON CEE- 

TAIN ASPECTS OF THE BUREAU OF ELEC- 

TRIC LIGHTING. 



THE OONTEAOT CONCLUDED BETWEEN THE CITY AND THE SANITARY 
DISDBICT DURING THE COURSE OP THIS INVESTIGATION MAKES 
THIS NO LONGER APPLICABLE TO THE CITY GOVERNMENT. 



1. The Present Condition of the Electric Lighting System 
cmd Methods of Operation: 

The street lighting of the City of Chicago is controlled 
through seven stations, all taking current from the Sanitary 
District at Thirty-first street and Western avenue. The Robert 
A. WaUer, Halsted street (No. 6) and Rice and Lincoln (No. 
8) stations are of a similar type, and were originally steam 
operated, but since the introduction of the Sanitary District 
the use of the steam has been displaced by electric motors. These 
plants may still be operated by steam, and the practice is to 
hold the steam equipment in readiness, should a break-down 
occur on the transmission lines. In these stations, direct-cur- 
rent arc machines, driven by belt or rope transmission from a 
main shaft, furnish current for 4,039 old-style, direct-current, 
open arc lamps, and 888 direct-current, enclosed arc lamps, 
making a total of 4,927 lamps operated from these three motor 
stations. There are, in addition, 220 a. c. enclosed lamps, oper- 
ated from the Robert A. Waller plant on transformer circuits. 

The H. N. May plant, built more recently, in 1905-06, is 
equipped with three 750 k. w., a. c. generators, directly con- 
nected to vertical cross compound engines. To this station 
comes one of the main transmission lines, and it is used as a 
distributing point for several small static transformer stations. 
There are 3,171 enclosed alternating current lamps operated by 
these several substations which take current from this distribut- 
ing plant. 

Digitized by VjOOQIC 



THE DEPARTMENT OF ELECTRIOITY 31 

The Wood Street, Emerald Avenue and Wentworth Avenne 
Stations are simply static transformer stations, taking current 
over the City^s transmission lines from the Sanitary District 
substation at Thirty-first street and Western avenue. These 
stations have no steam reserve whatever and same is unneces- 
sary. They operate 3,592 enclosed a. c. arc lamps. 

The steam equipment in the first four electric-light sta- 
tions previously mentioned is at present held in readiness to 
take on the City lighting load in case the Sanitary District 
power should fail. This means that two engineers and three 
firemen are carried on the payroll at each station, and that a 
banked fire is kept in one boiler at all times. Under these con- 
ditions, in case of failure, it would take at least five to six 
hours before a load could be taken on by any one of the sta- 
tions. At other times, these men are practically idle. 

The total capacity of this steam equipment in the four sta- 
tions is now sufficient to carry only 70 per cent of the total 
City lighting load; but as the scope of the Bureau of Street 
Lighting is widened and extended, this percentage will rapidly 
decrease. There is no probability that any auxiliary steam 
plants wiir hereafter be needed. It is evident that it is a matter 
of a very few years before these stations will be valueless and 
useless, due to antiquated equipment, and they should there- 
fore be sold at once. It can be readily seen that eventually the 
City will have to rely entirely on the continuity and stability 
of the Sanitary District power, so the question arises as to the 
necessity and value of these auxiliary steam plants at the pres- 
ent time. 

In the past sixteen months, the records in the office of the 
Department of Electricity show a total outage of 7 hours and 23 
minutes, due to the failure of the Sanitary District power. This 
total includes nine separate outages, the longest being three 
and one-half hours, the next two and one-quarter hours, and the 
rest vary from twenty to five minutes^ duration. In none of 
the above instances could the steam auxiliaries have been put 
into service, due to time limitations. During the utilization 
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of Sanitary current in the same period, the following plants 
have operated with steam : 

April 28, 1909, Robert A. Waller. 

September 24, 25, 26 (until 11 :40 P. M.) , 1909, H. N. May. 

March 29, 1910, H. N. May and No. 8, Rice and Lincoln 

streets. 
April 1, 1910, H. N. May and No. 8, Rice and Lincoln 

streets. 

The total days of single-plant operation have amounted 
to seven and one-half since Jauary 1, 1909. In none of the 
above instances were the steam plants put into service the 
same night as the accident occurred which warranted their 
operation, and in no case was the shut-down due to the failure 
of the Sanitary District power. These few nights of emergency 
service have cost the City approximately $31,000 to date — ^$4,000 
per night for the operation of a single plant. The H. N. May 
plant is now protected by a duplicate transmission line to the 
Sanitary substation at FuUerton avenue and Leavitt street, 
and as the outages previously mentioned were due solely to 
transmission line bum-outs, the remedy at the other plants is 
obvious. 

The above data indicates how expensive and how needless 
the steam equipment is at the present time. The Sanitary Dis- 
trict has never caused a serious delay, and duplicate trans- 
mission lines to each plant would be more effective, from a 
standpoint of loss of time, than the present arrangement. 
These reserve plants were, perhaps, essential when the use of 
the Sanitary District current was new and before its reliability 
had been established, but now such usefulness is past. 

2. The Results Obtainable by Immediate Abandonment and Sale 
of All Steam Equipment : 

The following Table I shows the various items which would 
be affected by selling the steam equipment, but retaining the 
present motors and arc generators, the abandonment of which 
is considered in the third division of this section. The pos- 
sible economy at each plant, over and above the operating con- 
ditions prevalent in 1909, are detailed in the table. The esti- 
mated yearly saving due to decrease in salaries, supplies and 
repairs amounts to $23,694. In addition, there is a source of 
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revenue to be derived from the sale of the engines, boilers, 
pumps, etc., which amounts to $85,354. This valuation was 
compiled from conservative estimates made by several firms on 
the equipment **as is, and where is.'^ It is a present valuation 
and is based upon immediate sale of equipment. 

TABLE I. 

EffnMATED ANNUAL SAVING BT ABANDONMENT OF THE MAINTENANCE OF THE 
RESEBYE STEAM EQUIPMENT. 





R. A. WaUer. 


No. 8. Biee and 
Lincoln. 


No. 6, Halsted 
Street. 


H. N. May. 


Coal 


16,284 

79 

2.840 


1^,300 

96 

2.840 


278 
9,480 


11,604 


Bepain 




Labor 


8,540 






Total per plant 


17,708 


♦4,788 


$6,829 


$6,0M 



Total for all plants 

Extra men not Included above.. 



OroBB annual flavlnx 
Credit, coal for heating 



Net annual cash saving 



122,814 
2,660 



1,800 



128,894 



Notes— The yearly cost of coal, repairs to steam equipment, and labor were taken from the 
1900 Report of the Department of Electricity. 

The labor saving In each plant was estimated by laying off two firemen and r^laclng the 
third with a laborer. The two engineers are retained. At the H. N. May plant, the whole 
force is laid off and two switchboard operators and a laborer take the places. 

$1,800 Is allowed for heating plants during the winter, and of course, if the boilers are sold, 
some means of low-pressure heating would necessarily have to be installed. There has been no 
estimate made In this table of the saving In supplies, such as oil, waste and packing. 



TABLE I-A. 

PBESENT SECOND-HAND VALUE OF STEAM EQCIPHENT. 





B. A. WaUer. 


No. 8. Bice and 
Lfncohi. 


No. 6, Halsted 
Street. 


H. N. May. 


Steam equipment 


$8,dl6 


$14,264 


$16,068 


$46,782 






Total, 185,854. 



Not^-The three generators of the H. N. May plant are indnded in this estimate. 

3. The Results Ohtainahle by Abandonment and Sale of the 
Pour Steam and Electric Plants, and' Substitution of 
Static Stations: 

The following Table 11 shows the various items which would 
be aflFected by the abandonment of the electric equipment, as 

Digitized by VjOOQIC 



U PRELIMINARX^ RBPDRT 

well as steam equipment, and the possible economy at each, plant, 
over and above the operating conditions prevalent in 1909, dur- 
ing which time the stations were maintained in case of an emer- 
gency. 

Thus, considering the substitution of four static stations 
for the four steam plants, the estimated yearly saving due to 
decrease in salaries, supplies, power, operation, etc., amounts 
to $140,559. In addition to this, there is a source of revenue 
to be derived from the sale of all equipment, boilers, engines, 
motors, arc machines^ etc., in these four plants, which amounts 
to $140,141. As in the case of Table I, this figure is a conser- 
vative estimate and present valuation, and cannot be regarded as 
fixed for any great length of time. 

This plan would also tend towards better service, as the en- 
closed a. c. lamps show better efficiency than the enclosed d. c. 
lamps and are much superior to the old-style open arc lamps. 
The staitic stations in themselves have a great advantage over 
the old style of motor station. The ground space is less than 
one-fourth, the labor cost one-third, and transformer regulator 
sets replace boilers, engines, motors, transmission machinery 
and arc machines, making the whole a simple and compact unit. 

The table deals only with cash values, and the decrease in 
interest and depredation charges have not been entered into, 
nor have building and land values been included in the total 
salable equipment at this time, all of which tend to make the 
change more advantageous. The values in Table n include the 
amounts given in Tables I and I- A, and show the combined 
economies. 
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TABLE n. 



ESTIMATED SAYING BT ABANDONMENT OP MAINTENANCE OF THE FOUB STEAM AND 
ELECXTBIC PLANTS. CONSIDERING THEIB REPLACE- 
MENT BT POUR STATIC STATIONS. 

Yearly Savinx by Planta. 





R. A. Waller. 


No. 8. Rice and 
Lincoln. 


No. 6. Halsted 
Street. 


H. N. May. 


NnTO?>flr of lamps 


1046 Enc. 
607 Open 

16,960 

6,284 

2.410 

79 

1,888 

2.486 

415 

400 

4.620 

6.772 

412 


68 Enc. 
1868 Open 

16,440 

2,300 

5,380 

98 

8,640 

6,616 

342 

892 

10,400 

6,772 

96 




8171 Enc. 




2064 Open 

^,880 
1,686 
8,060 

278 
8,414 
8,480 

532 

1.404 

16.700 

6,862 

126 




Current 




Coal 


$1,604 


Carbons .... 




Repairs, steam 




Repairs, electric 


2,888 


Repairs lamps 




Globes 




Other operation 


908 


TrImTnIng 




Salaries 


8,SI0 


RoDftlrs to bulldlnirs 








Total per plant 


180,216 


$40,981 


164,407 


$8,270 



Total for aU plants 

Extra men not Included above. 



Gross annual saving 
Credit for coal 



Net annual cash saving 



$183,882 
7,144 



$140,976 
400 



$140,876 



PRESENT SECOND-HAND VALUE OP THE STEAM AND ELECTRIC EQUIPMENT 
IN THE POUR PLANTS. 





R. A. Wancr. 


No. 8, Rice and 
Lincoln. 


No. 6. Halsted 
Street. 


H. N. May. 


Steam and electric equipment. 


$22,406 


$29,478 


$*1.880 


$46,782 




Total. $140.0«1.> 



Notes, referring to Table n.— Yearly costs of current, coal, carbons, etc., were taken from 
the 1900 report and assumed to be normal. 

The Robert A. Waller Station operates 1.66B lamps. 1046 of which are enclosed lamps (820 
d.c.,2aoa. c). In figuring the saying In the following items, 607 open are lamps were 
taken as the ayallable basis for further economies. 

In the Halsted Street Station. 6S of the 2.127 lamps are endosed. leaylng 2,064 open are 
lamps to be taken as the ayaOablB basis for further economies. 

The Rioe and Lincoln station operates aU open arcs (1.868), and the H. N. May station optr- 
ates an enclosed ares (8,171). 

Sanitary Current: 

The average price per lamp per year at the etatio fftations 
wafi $10.50. The saving per lamp was assumed to be the differ 
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ence between this valne and the actual cotst per lamp at the 
seveiral individual motor stations. 

Carbons : 

The carbon cost per year was taken as $5 for the open and 
$1.10 for the enclosed lamp, and a saving of $3.90 per lamp 
assumed. 

Glassware : 

Glassware costs approximately 50 per cent more at the 
motor statioios than at static stations, and a saving of 25 cents 
for each lamp is assumed on all lamps. 

Repairs to Lamps: 

The repairs j>efr lamp per year showed an average of 30 
cents at the substations, and $4.40 per lamp at the motor stations. 
A saving of $4.10 is assumed on enclosed over open lamps. 

Lamp Trimming : 

The relative cost of trimming was obtained from the Chief 
Trimmer^s report, showing $13.80 for the open arc and $6.20 
for the endoeed lamps, a saving of $7.60. 

Salaries for Operation: 

The salary saving was estimated, considering that four 
substations would be built to replace the three motor stations 
and the H. N. May station. Two operators and a laborer were 
allowed to each station. 

4. Recommendations Concermng Present Operation and 
Posslible Improvements. 
It is evident, under existing conditions, that the mainte- 
nance of auxiliary reserve power equipment in four stations is 
expensive and unwarranted, and its immediate abandonment 
and sale are urgently advised. This step can be taken without 
further preparation, and should be made, irrespective of future 
plans, for it cannot affect them in any material manner. Such a 
step means doing away with a supei*fluous amount of labor, a 
saving to the City, and the conversion into cash of equipment 
which, except in a few cases, is gradually deteriorating to a mere 
scrap valuation. The results from such a preliminary move are 
outlined in Tables I and I-A. In cash, the annual saving in sal- 
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aries and material is $23^694, aad the rev^me from steam equip- 
ment $75,000 to $85,000. 

There is a feature of inter-department co-operation which 
shonld be brought out at this point. Some of this equipment is 
in perfect operative condition and might well be made use of in 
the pumping stations, rather than sold at a second-hand valua- 
tion. 

Going further into the operation of these four electric-light 
stations, it can be said that the electrical apparatus used iq the 
Eoberi; A. Waller, No. 6 and No. 8 plants is very hiefficient. A 
chaage from the present condition of operation, however, entails 
the building of new static transformer stations and the substi- 
tution of alternating-current lamps for the direct-current lamps 
now on the circuits operated by these three stations. These im- 
provements would necessitate the expenditure of a considerable 
sum and would take some time, but in the end would be fully war- 
ranted. A rough estimate of the cost of these new substations 
may be drawn from the cost of the Wood Street aad Wentwarth 
Avenue Stations. Each of these has a capacity for 1,350 lamps, 
and cost approximately $31,000, including ground and build- 
ings. Upon this basis, $125,000 should cover the expense of four 
new stations, to operate 5,000 altematuig-current lamps, which 
would replace all direct-current lamps now used and operated 
from these three stations. To this amount must be added the 
cost of 5,000 new a. c, enclosed lamps and the expense of neces- 
sary changes and reconstruction. Estimate of this additional 
cost is approximately $125,000, making a total expenditure of 
$250,000 to complete the change. 

The benefits of the above installation following the aban- 
donment of the steam equipment as before recommended, and 
replacing the present electrical equipment, are substantial. The 
annual saving in cash expended for the same number of lamps 
operated would be $116,873. The possible revenue from sale of 
old electrical equipment should be $50,000 to $55,000. The 
combined economies of the first and second steps over existing 
conditions— i. e., the abandonment of the steam reserve and the 
subsequent substitution of static stations for thte present motor 
plants— amount to $140,567 yearly. The revenue from- the sale 
of all station equipment, steam and electric, should reach 
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$125,000, and remaining would be the grounds and abandoned 
bnildings, which from former reports show an initial valuation 
of nearly $200,000, 

An appropriation of $200,000 from the CSty Council, to- 
gether with the receipts from sale of second-hand equipment, 
would enable the Department to follow out immediately the 
plan of abandonment along the lines suggested, and thereby 
effect a cash saving which would be 56 per cent of the invest- 
ment. 

The recently proposed operation of the City^s substations 
and the extension of its lamp circuits by the Sanitary District 
would prove economical to the City, providing it cannot itself 
finance the proposition. The possible advantages of an extension 
of the City's electric-lighting eapaicity is briefly shown in Table 
in. The records show that in the residence districts which are 
thickly settled there are seven gas lamps to each 600-foot block, 
or 56 lamps to the mile. In similar localities where gas lamps 
have peen replaced by electric lamps, the latter have been set 
three to the block, or 24 to th:e mile. Of course, in many lo- 
calities these lamps are more widely scattered, but so as to 
have a basis of comparison the assumption is made that two gas 
or gasoline lamps may be replaced by one electric arc lamp. 
Further, the City now rents about 880 arc lamps from the Com- 
monwealth EMison Company, which could be replaced by munici- 
pally operated circuits. The following table shows the number 
of gas, gasoline and rented arc lamps in service and flie com- 
parative cost under present conditions with all lamps replaced 
by municipally operated arcs: 

TABLE m. 



style of Lamp. 


Number In 


Gash Cost 

per Tear 

1909. 


Total Cost 

pep 

Tear. 


Total Cost of 

Arc Lamps to 

Replace at $40.06. 


9u Mantie 


12.000 

5,S0O 

7,000 

860 


11^,96 
15.89 
26.40 
75.00 


9226,000 
84,600 
184,800 
06,000 


$M0.800 

110,140 

140,175 

86,660 


Flat-flame 


Gasoline 


0. E. arcs 






|6(»,80O 


9B»,266 



This table does not show great pecuniary gain, but it does 
represent a greatly increased eflSdenoy in the street-lighting ser- 
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vice. Boughly speaking, the actnal candle power on the street 
wonld he more than tripled. It also offers a field for tine com- 
plete utilization of the availahle Sanitary District power, much 
of which is now heing wasted. The totals are obtained by using 
the 1909 cost and replacing two gas or gasoline lamps by one 
arc lamp. The annual cost of the arc lamps to replace the gss 
lamps is estimated at $40.05. This figure, lacluding operative, 
depreciation and interest charges, is taken from the City Elec- 
triciaii's 1909 report. It is on the basis of new static stations 
and equipment. 

Considering the low price of available electric power, Chi- 
cago should be the best lighted city in the world. An extension 
of its lighting system should be attained either by municipal 
appropriation or through the aid of the Sanitary District, and 
such action should not be deferred. 
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